Suppression of androgen receptor-mediated transactivation and cell growth by the glycogen synthase kinase 3 beta in prostate cells.
Androgens play important roles in the growth of normal prostate and prostate cancer via binding to the androgen receptor (AR). In addition to androgens, AR activity can also be modulated by selective growth factors and/or kinases. Here we report a new kinase signaling pathway by showing that AR transactivation was repressed by wild type glycogen synthase kinase 3beta (GSK3 beta) or constitutively active S9A-GSK3 beta in a dose-dependent manner. In contrast, the catalytically inactive kinase mutant GSK3 beta showed little effect on the AR transactivation. The suppression of AR transactivation by GSK3 beta was abolished by the GSK3 beta inhibitor lithium chloride. The in vitro kinase assay showed that GSK3 beta prefers to phosphorylate the amino terminus of AR that may lead to the suppression of activation function 1 activity located in the NH(2)-terminal region of AR. GSK3 beta interrupted the interaction between the NH(2) and COOH termini of AR, and overexpression of the constitutively active form of GSK3 beta, S9A-GSK3 beta, reduced the androgen-induced prostate cancer cell growth in stably transfected CWR22R cells. Together, our data demonstrated that GSK3 beta may function as a repressor to suppress AR-mediated transactivation and cell growth, which may provide a new strategy to modulate the AR-mediated prostate cancer growth.